2 somehow prevent late-stage donor parasites from properly releasing viable merozoites and so hinder 24 their multiplication. 25
Modelling parasite stage dependent viability. We have taken the reduced viability of late-stage 26 donor parasites after labelling and transfusion into account when modelling the growth of the donor 27 parasite in the recipient host (over a one day reproductive cycle). In our model the action of donor 28 parasites infecting other RBCs upon rupture is described by the boundary condition, 29
Where ( ) represents the average number of new RBCs becoming infected by a rupturing mature 30 parasite at time t. ! is the age of parasite rupture (in all the modelling in this paper ! is taken to be 31 1 day). The function ( ).is dependent on time due to the varied viability of donor parasites 32 described above. Donor parasites that were transfused into the recipient mice at age, will rupture at 33 time = ! − . For example, a late-stage parasite of age 18 hours, or 0.75 days, will rupture at time 34 = 0.25 days after transfusion. In contrast, an early stage parasite, transfused at an age of 8 hours, 35 or 0.33 days, will rupture at time = 0.67 days after transfusion. By our observation that late-stage 36 donor parasites are less viable than young donor parasites we expect the late-stage parasites to 37 produce fewer new infected RBCs than the early stage parasites, and thus should have a lower 38 associated multiplication rate, . Allowing to vary with time over the first day of infection will 39 account for the different viability of the parasites. 40
To estimate ( ) we consider infection of endogenous RBCs in the naive recipient mice 41 ( Supplementary Fig. 2a ) and label these infected recipient cells as R(t). We observe a relatively 42 simple function can be used to fit the infection of recipient RBCs with PbA-GFP + parasites, 43
The 10-minute time point in Supplementary Fig. 2a has been excluded from the fit, as there should 44 be almost no recipient RBCs infected with donor parasites immediately after transfusion of the donor 45 parasites into the recipient mice. The cells we detect at this time point are consistent with the 46 presence of a small (>0.05%) fraction of RBCs from the donor mice that were unsuccessfully 47 labelled but also contained GFP-parasites. These infected (GFP + ) but unlabelled donor cells, when 48 transfused into the recipient mice were estimated to make up approximately 0.0002% of total RBCs. 49
The median percentage of unlabelled cells with donor parasites at 10 minutes after transfusion is 50 0.0003% (Supplementary Fig. 2a ). These unlabelled donor cells make up a very small fraction of the 51 total RBCs such that by 2 hours after transfusion they seem inconsequential. 52
We can assume minimal clearance of parasites in naïve mice (since clearance mechanisms have not 53 yet begun), and thus the number of parasites rupturing at time , ! ( , ! ), will be ! 0, ! − . 54
That is, the number of parasites there were of age = ! − , immediately after donor parasites were 55 transfused into the recipient mice at = 0. Since an approximately uniform distribution of parasite 56 ages was transfused into the recipient mice ! 0,
, where ! the starting number of 57 parasites. Thus we have 58
The number of RBCs becoming infected from a rupturing parasites at time is ( ), and therefore 59 number of recipient cells becoming infected at a time is given by, 60
Combining equation (S2) with equation (S4), and solving, we arrive at the estimate for ( ), 61
where is a combination of parameters, ! , , and . By fitting the data in Supplementary Fig. 2 we  62 can estimate ~2.6 and ~-1.1. From equation (S5), we observe that the relative viability of 63 parasites by their age at the time of transfusion is given by, 64
which is plotted in Supplementary Fig. 2b . The parasite multiplication rate, ! , (fold increase of 65 parasite numbers over 1 day) is given by 66
Combining equations (S5) and (S7) gives us an expression for involving only , which was 67 estimated from fitting the data in Supplementary Fig. 2a , ! , the age of parasite rupture and ! , the 68 parasite multiplication rate, 69
Supplementary Information 1.2: Solution of parasite growth model with non-uniform parasite 71 clearance 72
The model of parasite growth with a non-uniform clearance rate presented in the main report is 73 presented below, with ! = 1. 74
Solving this partial differential equation for ≤ 1 day using the method of characteristics provides 75 the solution, 76
Supplementary Information 1.3: Least squares fitting 78
Fitting was performed using the built-in constrained optimising function "fmincon.m", available with 79 the optimization toolbox in MATLAB 7.12.0.635 (R2011a). This function minimises the output of a 80 user-provided function. In the case of our model fitting, we constructed a sum-of-squares objective 81 function for fitting the parasite clearance data with the clearance model, and a sum-of-squares of the 82 natural log of the data and model outputs when fitting the parasite growth model. 83
6
The models were fit to each mouse individually to estimate parameters ! and ! . In models that 84 included the other parameters ! and ! , the model was fit to the data with a series of fixed values 85 for these two parameters, and choice of ! and ! which produced the best fit for all mice (that is, 86 the sum-of-squares for each mouse added together) were used to understand the data. 
